
United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.usplo.gov 



| APPLICATION NO. 


FILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. | 


CONFIRMATION NO. | 


10/604,056 


06/24/2003 


William C. Wille 


FIS920030024US1 


1055 



32074 



7590 



02/07/2005 

international business machines corporation 

DEPT. 18G 
BLDG. 300-482 
2070 ROUTE 52 

HOPEWELL JUNCTION, NY 12533 



EXAMINER 



CHEN, ERIC BRICE 



ART UNIT 



PAPER NUMBER 



1765 

DATE MAILED: 02/07/2005 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 





Application No. 


Applicant(s) 




10/604,056 


WILLE ETAL. 


Office Action Summary 






Examiner 


Art Unit 






Eric B. Chen 


1765 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
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DETAILED ACTION 



Priority 

1 . Applicant is advised of possible benefits under 35 U.S.C. 1 19(a)-(d), wherein an 
application for patent filed in the United States may be entitled to the benefit of the filing 
date of a prior application filed in a foreign country. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1- 6, 11, 13-18, 24, 27, 29-30, and 32 are rejected under 35 
U.S.C. 102(e) as being anticipated by Lui et al. (U.S. Patent No. 6,689,695). 

4. As to claim 1 , Lui discloses a method for forming an etched pattern on a 
semiconductor substrate, the method comprising the steps of: depositing a thin film 
(250) (column 5, lines 41-43) on the substrate (200) (Figure 2A); depositing a layer of 
planarizing material (270) (column 5, lines 54-60) on the thin film (250) (Figure 2B); 
depositing a layer of barrier material (280) on the layer of planarizing material (270) 
(column 6, lines 1-6); depositing at least one layer of imaging material (290) on the layer 
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of barrier material (280) (column 6, lines 6-7); forming at least one first pattern shape 
(295) in the layers of imaging material (290), barrier material (280) and planarizing 
material (270) (column 6, lines 13-15; lines 30-35); removing the imaging material (290), 
either after or concurrently with forming the first pattern shape (295) in the planarizing 
material (270) (Figure 2D); transferring the first pattern shape (295) to the thin film (250) 
(column 6, lines 30-35; Figure 2E); removing the barrier layer (280), either after or 
concurrently with transferring the first pattern shape (295) to the thin film (250) (Figure 
2E); and removing the planarizing material (270) (column 6, lines 35-37; Figure 2F). 

5. As to claim 2, Lui discloses that at least one second pattern shape (265) is 
formed in the thin film (250) prior to depositing the layer of planarizing material (270) 
(column 5, lines 48-52), and the second pattern shape (265) is filled by the planarizing 
material (270) (column 5, lines 54-60). 

6. As to claim 3, Lui discloses that the thin film (250) is a dielectric material (column 
5, lines 41-43). 

7. As to claim 4, Lui discloses that the thin film (250) is a low-k dielectric material 
(column 5, lines 41-43). 

8. As to claim 5, Lui discloses that the low-k dielectric material has a dielectric 
constant less than 3.9 (column 5, lines 3-5). 

9. As to claim 6, Lui discloses that the low-k dielectric material has a dielectric 
constant less than about 3.2 (column 5, lines 15-19). 
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10. As to claim 1 1 , Lui discloses that the barrier material (280) comprises a material 
selected from the group consisting of silicon, silicon nitride, silicon carbide, titanium 
nitride, and tantalum nitride (column 6, lines 2-4). 

11. As to claim 1 3, Lui discloses that the step of filling the first pattern shape (295) 
with a conductive material, after removing the imaging material (290), the barrier 
material (280) and the planarizing material (270) (column 6, lines 37-39). 

12. As to claim 14, Lui discloses that the conductive material comprises copper 
(column 6, lines 37-39; column 4, lines 65-66) 

13. As to claim 15, Lui discloses a method for forming a dual damascene 
interconnect structure on a semiconductor substrate comprising at least one patterned 
conductor, the method comprising the steps of: depositing a dielectric material (250) 
(column 5, lines 41-43) on the substrate (200) (Figure 2A); forming at least one via 
(265) in said dielectric material (250) (column 5, lines 48-52), such that at least one of 
the vias is positioned over the patterned conductor (210) (column 4, lines 61-62; Figure 
2A); depositing a layer of planarizing material (270) on the dielectric material (250) and 
in the via (265) (column 5, lines 54-60; Figure 2A); depositing a layer of barrier material 
(280) on the layer of planarizing material (270) (column 6, lines 1-6); depositing at least 
one layer of imaging material (290) on the layer of barrier material (280) (column 6, lines 
6-7); forming at least one trench (295) in the layers of imaging material (290), barrier 
material (280) and planarizing material (270) (column 6, lines 13-15; lines 30-35), such 
that at least one of the trenches (295) is positioned over the via (265) (Figure 2D); 
removing the imaging material (290), either after or concurrently with forming the trench 
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(295) in the planarizing material (270) (Figure 2D); transferring the at least one trench to 
the dielectric material (250), such that at least one of the trenches (295) is positioned 
over the via (265) (Figure 2E); removing the barrier material (280), either after or 
concurrently with transferring the at least one trench (295) to the dielectric material 
(250) (Figure 2D); and removing the planarizing material (270) (column 6, lines 35-37; 
Figure 2F). 

14. As to claim 16, Lui discloses that the dielectric material (250) is a low-k dielectric 
material (column 5, lines 41-43). 

1 5. As to claim 1 7, Lui discloses that the low-k dielectric material has a dielectric 
constant less than 3.9 (column 5, lines 3-5). 

16. As to claim 1 8, Lui discloses that the low-k dielectric material has a dielectric 
constant less than about 3.2 (column 5, lines 15-19). 

17. As to claim 24, Lui discloses the barrier material (280) is silicon dioxide (column 
6, lines 2-4). 

18. As to claim 27, Lui discloses that the barrier material (280) comprises a material 
selected from the group consisting of silicon, silicon nitride, silicon carbide, titanium 
nitride, and tantalum nitride (column 6, lines 2-4). 

19. As to claim 29, Lui discloses the step of filling the via (265) and the trench (295) 
with a conductive material, after removing the imaging material (290), the barrier 
material (280) and the planarizing material (270) (column 6, lines 37-39). 

20. As to claim 30, Lui discloses that the conductive material comprises copper 
(column 6, lines 37-39; column 4, lines 65-66). 
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21 . As to claim 31 , Lui discloses that at least one via (265) has a height, and the 
layer of planarizing material (270) has a thickness of about half the via height to about 
twice the via height. From Figure 2A, the height of via (265) ranges from 421 nm to 
1,400 nm (total thicknesses of layers (230), (240), (250), and (260)). The thickness of 
layer (230) ranges from 200 to 600 nm (column 5, lines 13-15). The thickness of layer 
(240) ranges from 1 to 100 nm (column 5, lines 35-37). The thickness of layer (250) 
ranges from 200 to 600 nm (column 5, lines 41-43). The thickness of layer (260) ranges 
from 20 to 100 nm (column 5, lines 43-45). The height of planarizing material (270) 
ranges from 100 to 500 nm (column 5, lines 57-59). 

22. As to claim 32, Lui discloses that the layer of barrier material (280) has a 
thickness of about 50 to 100 nm (column 6, lines 2-6). 



Claim Rejections - 35 USC § 103 

23. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

24. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

25. Claims 7-8, 12, 20-23, and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lui in view of Bao et al. (U.S. Patent Appl. Pub. No. 2004/008764). 

26. As to claims 7 and 20, Lui does not expressly disclose that the planarizing 
material is a poly(hydroxystyrene)-based system. However, Bao discloses a method for 
forming a dual damascene interconnect structure on a semiconductor substrate 
comprising at least one patterned conductor, the method comprising the steps of: 
depositing a dielectric material (54) on the substrate (50) (paragraph 0029; Figure 2A); 
forming at least one via (57) in said dielectric material (54) (paragraph 0031), such that 
at least one of the vias is positioned over the patterned conductor (51) (Figure 2A); 
depositing a layer of planarizing material (58) on the dielectric material (54) and in the 
via (57) (paragraph 0031). Furthermore, Bao teaches, the resin serves an inert plug for 
the via and prevents amines from the photoresist from diffusing into the dual 
damascene structure (paragraph 0019). Poly(hydroxystyrene)-based compounds are 
commonly used resins. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to modify Lui's methods with the teachings of 
Bao (planarizing material is a resin, such as a poly(hydroxystyrene)-based compound). 
One who is skilled in the art would be motivated to use an inert resin material in order to 
prevent the interdiffusion of amines from the photoresist. 
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27. As to claim 8 and 23, Lui does not disclose that planarizing material is selected 
from the group consisting of polyarylsulfones, polyhydroxystyrene-based derivatives, 
polyimides, polyethers, polyarylenesulfides, polycarbonates, epoxies, epoxyacrylates, 
polyarylenes, polyarylenevinylenes, polyvinylcarbazole, cyclicolefins, and polyesters. 
However, Bao teaches that inert resins can be used as a planarizing material 
(paragraph 0031). Polyarylsulfones, polyhydroxystyrene-based derivatives, polyimides, 
polyethers, polyarylenesulfides, polycarbonates, epoxies, epoxyacrylates, polyarylenes, 
polyarylenevinylenes, polyvinylcarbazole, cyclicolefins, and polyesters are commonly 
used resin materials. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to select such resins to be used as a 
planarizing material. One who is skilled in the art would be motivated to use an inert 
resin material in order to prevent the interdiffusion of amines from the photoresist. 

28. As to claims 12 and 28, Lui does not expressly disclose the steps of: depositing a 
layer of anti-reflective coating on the barrier material, prior to depositing the layer of 
imaging material; and removing the anti-reflective coating, either after or concurrently 
with forming the first pattern shape in the planarizing material. However, Bao disclose 
the steps of: depositing a layer of anti-reflective coating (62) on the barrier material 
(60), prior to depositing the layer of imaging material (64) (paragraph 0032); and 
removing the anti-reflective coating (62), either after or concurrently with forming the 
first pattern shape (or via) (66) in the planarizing material (58) (paragraph 0039). Bao 
teaches that variable reflectivity of the exposing radiation off the substrate must be 
controlled in order to achieve the feature size specification. One widely used technique 
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is to form an anti-reflective coating on the substrate before coating the photoresist film 
(paragraph 0007). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to modify Lui's method with the teachings of Bao 
(depositing a layer of anti-reflective coating on the barrier material). One who is skilled 
in the art would be motivated to incorporate an anti-reflective coating under the imaging 
layer to improve resolution of the lithography step. 

29. As to claim 21 , Lui does not expressly disclose the step of baking the planarizing 
material at a temperature of about 200°C to about 250°C, after deposition of the 
planarizing material. However, Bao discloses the step of baking the planarizing material 
(58) at a temperature of about 200°C to about 250°C, after deposition of the planarizing 
material (58) (paragraph 0031). Boa teaches the baking the planarizing material cures 
the resin and prevents outgassing during the processing of overlying layers (paragraph 
0031). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to incorporate the step of baking the planarizing material at 
a temperature of about 200°C to about 250°C. One who is skilled in the art would be 
motivated cures the resin and prevents outgassing during the processing of overlying 
layers. 

30. As to claim 22, Lui does not disclose the step of baking the planarizing material 
at a temperature of about 225°C, after deposition of the planarizing material. However, 
Bao discloses the step of baking the planarizing material (58) at a temperature of about 
225°C, after deposition of the planarizing material (58) (paragraph 0031). 
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31. Claims 9-10, 19, and 25-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lui in view of Wolf. 

32. As to claims 9 and 25, Lui discloses that barrier material (280) comprises silicon 
dioxide (column 6, lines 2-6), but does not expressly disclose that the silicon oxide is 
deposited by plasma-enhanced chemical vapor deposition at a temperature of about 
100°C to about 225°C. Wolf teaches that chemical vapor deposition is a common 
method of depositing silicon dioxide (vol. 1 , pages 182-83) and that a typical deposition 
temperature for plasma-enhanced chemical vapor deposition is 200°C (vol. 1, Table 2, 
page 183). It should be noted that the applicants 7 temperature range overlaps with the 
typical temperature taught by Wolf. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify Lui's method with 
the teachings of Wolf (silicon oxide is deposited by plasma-enhanced chemical vapor 
deposition at a temperature of about 100°C to about 225°C). One who is skilled in the 
art would be motivated to select an established method for depositing oxide and to 
select deposition temperatures that either overlap or are similar to conventional 
temperatures. 

33. As to claims 10 and 26, Lui discloses that barrier material (280) comprises silicon 
dioxide (column 6, lines 2-6), but does not expressly disclose that the silicon oxide is 
deposited by plasma-enhanced chemical vapor deposition at a temperature of about 

1 50°C. Wolf teaches that chemical vapor deposition is a common method of depositing 
silicon dioxide (vol. 1, pages 182-83) and that a typical deposition temperature for 
plasma-enhanced chemical vapor deposition is 200°C (vol. 1, Table 2, page 183). 
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Although applicants' temperature range is outside the typical temperature taught by 
Wolf, the temperatures are close enough, such that similar results would be expected. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Lui's method with the teachings of Wolf (silicon oxide is 
deposited by plasma-enhanced chemical vapor deposition at a temperature of about 
150°C). One who is skilled in the art would be motivated to select an established 
method for depositing oxide and to select a deposition temperature that is similar to a 
conventional temperature. 

34. As to claim 1 9, Lui does not expressly disclose that the low-k dielectric material is 
SiCOH deposited by chemical vapor deposition. However, Wolf teaches that SiCOH, 
deposited by chemical vapor deposition, is a commonly used low-k dielectric material 
(vol. 4, page 690) for damascene structures (vol. 4, page 689). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was macie to 
modify Lui's method with the teachings of Wolf (the low-k dielectric material is SiCOH 
deposited by chemical vapor deposition). One who is skilled in the art would be 
motivated to use a commonly used low-k material, which has been successfully 
implemented for producing damascene structures. 

35. Claims 33-36, 42, 45, and 47-49 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Daniels et al. (U.S. Patent No. 6,583,047). 

36. As to claim 33, Daniels discloses a method for forming a dual damascene 
interconnect structure on a semiconductor substrate comprising at least one patterned 
conductor, the method comprising the steps of: depositing a dielectric material on the 
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substrate (column 15, lines 58-61; Figure 3A); forming at least one trench in the 
dielectric material (column 15, lines 65-67; column 16, lines 1-2), such that at least one 
of the trenches is positioned over the patterned conductor (column 14, lines 39-40; lines 
47-48); depositing a layer of planarizing material on the dielectric material and in the 
trench (column 16, lines 3-6; Figure 3D); depositing at least one layer of imaging 
material on the layer of planarizing material (column 16, lines 6-9; Figure 3E); forming at 
least one via in the layers of imaging material and planarizing material (column 16, lines 
1 1 -1 3), such that at least one of the vias is positioned over the trench (Figure 3F) and 
the patterned conductor (column 14, lines 39-40); removing the imaging material, either 
after or concurrently with forming the via in the planarizing material (column 16, lines 
13-16; Figure 3G); transferring the at least one via to the dielectric material (Figure 3F), 
such that at least one of the vias is positioned over the trench and the patterned 
conductor (column 14, lines 39-40; lines 47-48); and removing the planarizing material 
(column 16, lines 13-16; Figure 3F). Daniels does not expressly disclose the steps of: 
depositing a layer of barrier material on the layer of planarizing material; depositing at 
least one layer of imaging material on the layer of barrier material; forming at least one 
via in the barrier material; and removing the barrier material, either after or concurrently 
with transferring the at least one via to the dielectric material. However, in a separate 
embodiment, Daniels teaches that a barrier material may be formed between the 
photoresist and dielectric (column 17, lines 65-67; column 21, lines 10-12), to prevent 
adverse reactions between the two layers (column 1, lines 51-62). Therefore, it would 
have been obvious to one of ordinary skill in the art to deposit a layer of barrier material 
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under the photoresist layer and adapt the process steps to include the barrier material 
layer. One who is skilled in the art would be motivated to deposit a layer of barrier 
material under the photoresist layer in order to prevent the occurrence of adverse 
reactions between layers. 

37. As to claim 34, Daniels discloses that the dielectric material is a low-k dielectric^ 
material (column 10, lines 56-58). 

38. As to claim 35, Daniels discloses that the low-k dielectric material has a dielectric 
constant less than 3.9 (column 10, lines 58-63). 

39. As to claim 36, Daniels discloses that the low-k dielectric material has a dielectric 
constant less than about 3.2 (column 10, lines 58-63). 

40. As to claim 42, Daniels discloses that the barrier material is silicon dioxide 
(column 17, line 67; column 18, line 1). 

41 . As to claim 45, Daniels discloses that the barrier material comprises a material 
selected from the group consisting of silicon, silicon nitride, silicon carbide, titanium 
nitride, and tantalum nitride (column 17, lines 65-67; column 18, lines 1-8). 

42. As to claim 47, Daniels discloses that step of filling the via and the trench with a 
conductive material, after removing the imaging material, the barrier material and the 
planarizing material (column 16, lines 16-19). 

43. As to claim 48, Daniels discloses that the conductive material comprises copper 
(column 10, lines 44-46). 

44. As to claim 49, Daniels discloses that the layer of barrier material has a thickness 
of about 50 to 100 nm (column 21, lines 10-12; lines 28-30). 



Application/Control Number: 10/604,056 Page 14 

Art Unit: 1765 

45. Claims 37 and 43-44 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Daniels in view of in view of Wolf. 

46. As to claim 37, Daniels does not expressly disclose that the low-k dielectric 
material is SiCOH deposited by chemical vapor deposition. However, Wolf teaches that 
SiCOH, deposited by chemical vapor deposition, is a commonly used low-k dielectric 
material (vol. 4, page 690) for damascene structures (vol. 4, page 689). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Daniels' method with the teachings of Wolf (the low-k dielectric material 
is SiCOH deposited by chemical vapor deposition). One who is skilled in the art would 
be motivated to use a commonly used low-k material, which has been successfully 
implemented for producing damascene structures. 

47. As to claim 43, Daniels does not expressly disclose that the barrier material is 
deposited by plasma-enhanced chemical vapor deposition at a temperature of about 
100°C to about 225°C. Wolf teaches that chemical vapor deposition is a common 
method of depositing silicon dioxide (vol. 1, pages 182-83) and that a typical deposition 
temperature for plasma-enhanced chemical vapor deposition is 200°C (vol. 1, Table 2, 
page 183). It should be noted that the applicants' temperature range overlaps with the 
typical temperature taught by Wolf. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify Daniels' method 
with the teachings of Wolf (silicon oxide is deposited by plasma-enhanced chemical 
vapor deposition at a temperature of about 100°C to about 225°C). One who is skilled 
in the art would be motivated to select an established method for depositing oxide and 
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to select deposition temperatures that either overlap or are similar to conventional 
temperatures. 

48. As to claim 44, Daniels does not expressly disclose that the barrier material is 
deposited by plasma-enhanced chemical vapor deposition at a temperature of about 

1 50°C. Wolf teaches that chemical vapor deposition is a common method of depositing 
silicon dioxide (vol. 1, pages 182-83) and that a typical deposition temperature for 
plasma-enhanced chemical vapor deposition is 200°C (vol. 1, Table 2, page 183). 
Although applicants' temperature range is outside the typical temperature taught by 
Wolf, the temperatures are close enough, such that similar results would be expected. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Daniels' method with the teachings of Wolf (silicon oxide 
is deposited by plasma-enhanced chemical vapor deposition at a temperature of about 
150°C). One who is skilled in the art would be motivated to select an established 
method for depositing oxide and to select a deposition temperature that is similar to a 
conventional temperature. 

49. Claims 38-41, and 46 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Daniels in view of Wolf, in further view of Bao. 

50. As to claim 38, Daniels does not expressly disclose that the planarizing material 
is a poly(hydroxystyrene)-based system. However, Bao discloses a method for forming 
a dual damascene interconnect structure on a semiconductor substrate comprising at 
least one patterned conductor, the method comprising the steps of: depositing a 
dielectric material (54) on the substrate (50) (paragraph 0029; Figure 2A); forming at 
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least one via (57) in said dielectric material (54) (paragraph 0031), such that at least 
one of the vias is positioned over the patterned conductor (51) (Figure 2A); depositing a 
layer of planarizing material (58) on the dielectric material (54) and in the via (57) 
(paragraph 0031). Furthermore, Bao teaches, the resin serves an inert plug for the 
opening and prevents amines from the photoresist from diffusing into the dual 
damascene structure (paragraph 0019). Poly(hydroxystyrene)-based compounds are 
commonly used resins. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to modify Daniels' methods with the 
teachings of Bao (planarizing material is a resin, such as a poly(hydroxystyrene)-based 
compound). One who is skilled in the art would be motivated to use an inert resin 
material in order to prevent the interdiffusion of amines from the photoresist. 
51 . As to claim 39, Daniels does not expressly disclose the step of baking the 
planarizing material at a temperature of about 200°C to about 250°C, after deposition of 
the planarizing material. However, Bao discloses the step of baking the planarizing 
material (58) at a temperature of about 200°C to about 250°C, after deposition of the 
planarizing material (58) (paragraph 0031). Boa teaches the baking the planarizing 
material cures the resin and prevents outgassing during the processing of overlying 
layers (paragraph 0031). Therefore, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to incorporate the step of baking the 
planarizing material at a temperature of about 200°C to about 250°C. One who is 
skilled in the art would be motivated cures the resin and prevents outgassing during the 
processing of overlying layers. 



Application/Control Number: 10/604,056 Page 17 

Art Unit: 1765 

52. As to claim 40, Daniels does not expressly disclose the step of baking the 
planarizing material at a temperature of about 225°C, after deposition of the planarizing 
material. However, Bao discloses the step of baking the planarizing material (58) at a 
temperature of about 225°C, after deposition of the planarizing material (58) (paragraph 
0031). 

53. As to claim 41 , Daniels does not disclose that planarizing material is selected 
from the group consisting of polyarylsulfones, polyhydroxystyrene-based derivatives, 
polyimides, polyethers, polyarylenesulfides, polycarbonates, epoxies, epoxyacrylates, 
polyarylenes, polyarylenevinylenes, polyvinylcarbazole, cyclicolefins, and polyesters. 
However, Bao teaches that inert resins can be used as a planarizing material 
(paragraph 0031). Polyarylsulfones, polyhydroxystyrene-based derivatives, polyimides, 
polyethers, polyarylenesulfides, polycarbonates, epoxies, epoxyacrylates, polyarylenes, 
polyarylenevinylenes, polyvinylcarbazole, cyclicolefins, and polyesters are commonly 
used resin materials. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to select such resins to be used as a 
planarizing material. One who is skilled in the art would be motivated to use an inert 
resin material in order to prevent the interdiffusion of amines from the photoresist. 

54. As to claim 46, Daniels does not expressly disclose the steps of: depositing a 
layer of anti-reflective coating on the barrier material, prior to depositing the layer of 
imaging material; and removing the anti-reflective coating, either after or concurrently 
with forming the via in the planarizing material. However, Bao disclose the steps of: 
depositing a layer of anti-reflective coating (62) on the barrier material (60), prior to 
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depositing the layer of imaging material (64) (paragraph 0032); and removing the anti- 
reflective coating (62), either after or concurrently with forming the first pattern shape 
(66) in the planarizing material (58) (paragraph 0039). Bao teaches that variable 
reflectivity of the exposing radiation off the substrate must be controlled in order to 
achieve the feature size specification. One widely used technique is to form an anti- 
reflective coating on the substrate before coating the photoresist film (paragraph 0007). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Daniels* method with the teachings of Bao (depositing a 
layer of anti-reflective coating on the barrier material). One who is skilled in the art 
would be motivated to incorporate an anti-reflective coating under the imaging layer to 
improve resolution of the lithography step. 

Conclusion 

55. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Wu et al. (U.S. Patent No. 6,720,256) discloses forming a dual 
damascene structure in which an inert resin is inserted into a via to prevent poisoning. 
Fujimoto et al. (U.S. Patent No. 6,835,652) discloses embedding a via hole opening with 
a protective film and resin. Hussein et al. (U.S. Patent No. 6,365,529) discloses forming 
a dual damascene structure in which a via is filled with a sacrificial material. Kim et al. 
(U.S. Patent Appl. Pub. No. 2004/0018721) discloses forming a dual damascene 
structure in which the primary opening is filled with a sacrificial material with a low 
dielectric constant. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eric B. Chen whose telephone number is (571) 272- 
2947. The examiner can normally be reached on Monday through Friday, 8AM to 
4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine G. Norton can be reached on (571) 272-1465. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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